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(57) [£ft] 

[MB] J:!)Jl5«l*4W-«*rff5Ci:!»«T?*a : F»« > 
U ii2 9a, 2 9b JH3fi 

«Ntu. vfc©3&Kfc*il*il <B U , O) . (O, 
B v ) fci-5. *fc, Bi»L u , L v fc*fU &E2 9 
a, 2 9b±©£Ul, V 1 ttoW&kZil^ftfl 
„ (v) , 0 V (u) iU /SU1. VlO^HtO^Sr 
*tv?ixa) u (v) . o v (u) b-tz>. cot*. ftffi 
2 9a, 2 9b©Mait u= (<f> u +co u (v) ) v 
+ B U +/S U (v) . v= (0 V +«> V (u) ) u + B v + 
0 V (u) tfcS. 
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[EEW#©EH] 

imxm i ] eei-seeeekteit-aeeee 

U7-) SrEEU 
ES 7^fcEES*T«*©TEE*:E«U 
E*ft©TEEfc *oTEE5 ^©EEfctHHU 
EE»©?EE©EEE**»&EE§ ?-©E*EB«r 
E, ES*EEfc«<J^TEEttH«*«:E:ELoo, 
EffiE«l£E<DffiE*l§IESE *r* HW 5 TEE * E 

EEEEiEartt-eEo-c, 

EE#TEE©tt t flJffi $ 7 -EE 1 03S^fc*5(t see 
5 7-$tm<DmmM£&frtii BSrB o &a,t?eeeee 

*coE]E£fT MMKfciNBTEEEEkVlfcEEE 
[BEE 2 J tteffffittftSMftt i LT, MB S 7 

-mm<ommm& t>* oat? r t twati-sw** 

1 IEE©TEE£ffl v vfc£B1IE4r&. 

[if£13] E»-fS«B5£EU:EB;**ifcTEfc'- 
ASWSW (5 7-) t, 
E5 T^fcttfaLTEBSftfcEEWTEEfc, 

#, B«*BBfcE<SvvcBEEB»*fcttjELoo, 
EEEE£E©ttB^EEE&£ffli-3EE^Ei . 
frEBi-STESCEBBEEB-CEo-c, 
BE«ft©TBBfcJ:oTBE3 ?-©EB«rEBU 
Effi«TEE©W t SUE 5 5 -^B t o^Alcfttt 506 
$ 7-BE©BEE&S*ftB«rB9&VCBBEBB 
*©BjE*fr pit £^E£-f STE^ttBSIEiSB. 

BB*y-5?li:EB£*tfcTBt?-.*EBBE (55 
-) 

E$ 7 -tc»ft $ *TEE $ *tfc«E©TEE t , 

BBR©T»E©BBB*a»e>WEs ?-©e*b n& 

Ba*BBfcE-3v*-CBEEHtt*«rBjELoo» 
EBEB£E©teB*II]EfiE«rElii^SBE#a&, 
*EBU 

ES&8TEE ©tt t EE 5 7 -SB t ©gjfclc Jo £E 
5 5-BB©«EW*a*BB«r»9&//CBEEBB 
m©*tjE£?T o i i SrWatfSB^tt, 

EK«J&£«£«Er3*^-*EteTEtf-AREE 

«• (5 7-) Mm 

&5 9-fc*frl*l£*TB»©TEB«:eBU 
Effi&©TEE K i o TEE 5 7-©<£E«rE8J U 
EttEOTtfW-oWEEm^fcEE? ?*-©S*BBSr 
#, B5*WBfc*-^TBEE*tt*«rBjELoo, 
EEEEfcEwttB-^EEEESrEtiiU BBttl£E£ 
B-3V*TBE*f l -'5>«rBBLoo, B*«r*¥$B*:fr 



5 9-«EOE»ftt«:fi*E«t»9 iiA/TEEEWtt 
*©*f jEfcff 5 £ t £»E £ T 5 Eft #ifc. 
[»B©BB4RW] 
[000 1] 

[3§91©B-f 5&flf#ifl ^fgujli, ¥E#EE(h1&$ 
y^77-<-{^^P>ti5®)t^S. B£*££H 
T3. B*BB©*?-5>ttBB*ttBr«T» 
E*Ev\fcEB»E#EBfcH-*-6. Efctt, 5 7-© 
E**rBlEU J:0»*O»v^«E*:fT5rt*-C#* 
TEE Srffl v ^EB*E3WfcEteBi-S. 

[0002] 

[ft£©EB] ETBBftBB&ffl^T, EEET*/^ 

B (f-7*7-f-/WK) fc»«U ^i/Mcr©1>-7*7^ 
-*Ko^?- y*— EWitE^i-**^*>5. r© 

^77as/Bv>e>;ft5. EE?Lo«E»±, EE-*"***/** 
->©fflgiJEBI2Jl2©EWc#JSL-C^S. w©^7> 
i^w^fcE^Bfe^'plcEBU -7X**9ilLfc 
ET*-Afc**'>±fc«E1-6. *©B, ET^-A 

-S?«r^E**5)fcifUT, ^^^±£0^7*7^-^ 
KKBEBTtf-AfcMMU **^±lc#*7*7-f- 
^K©'**— v*— BttfcEE-fS. *LT, C=^± 
■Ctt, #t7*7-f-;v K©/^-y©tSrS^M:5 
i£K,k9> T^-f^-^-^EEfcEE-ra. 
[0 0 0 3] »Si|Sixfc*7*7^-ywKoESr 
7 * ^±K:*SV ^TiSSifitg-Co ft 5 fc lb iC tt, 

7, ? 77-^7 ^77-^&ilSE£rEE-3~fr£ U 
Jiff tuff fce>fcv\, 

[0 0 0 4] r©tfcEE8!jtt., -^77^7—^731^ 

7r-^tc&tte>ftfc5 5- (TEE©RttE) KM 
ttrw— lf*«rEWL» 5 9-*»fe©EE3ttEU*fc 

(Yawing, Pi tching, Rol 1 ing) 
E*E E-C f 5 J; 5 /i«^*©T#itiffl?r^o^SiiSffl 

[0 0 0 5] tC7,-C, TEtf->^7A^^^T?^ffl 
LfcB^fctt, E»E&r*»bTEE*EKEEa»EC 
5. fcfc*L, ETEEJtEEWTEE^T'AHt, -77 
^7-^ 7^^7^-^sii»ESSErttfc5fc 

[0 006] 
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law*** Li $ fci-Mun La>L, t&ftmmo* 

[0 0 0 7] *C-C, *ifi-0Hu S ?-©36*Sr^»«- 
«L-CttB«3gtt*1t]E-#-5*ifetf*5. mftti^^ti 

-5H»tRit6*ifc? 7-®±©«M©ttBf)-8'J$:fi : 

©&B-fft (*£*©&$&$&) ^©ffifcffi 
B • mSBfcfttltt-fittglcft 0 3&tr £ 1 T?, ttWKH 
©«**BS;*«&-o*>*. la»l, ro^ris-et, 5 5 

-©»3fWftS6*^flittfl 0m r a <m«£L5i, 
^^•©R^ffilCli, »~1 OjRnmroHS^LS. 
[0008] *38Wtt, ro±54IHBl!:«*rtt**i 
fct>©-CS>oT, S7-©£*£*tiEL, iOSSfif** 

[0 0 0 9] 

[«H£#*-f5;fcii>©#§l!] JbEaMEMNfc-fSfc 

S«E*3t*K: : F*K'-ASI«Mr (5 7-) SrEBL, 
R5 7^fc»fa$tfT8*© ; F#fJ-£EBL, ft* 
»©=F8»tHc±oTfl(rlBS5-©tea«rtta!IL, ftft 

»©Ttw©ttM»*a» femes ?-©a*flw**#» 

ttfi*fl»*Kar3v>-ClWrBimiS***lE Loo, flfrfB 

BaBBHfeTfco-c. MC4HHfiM-o«|j:Mf!$ 7- 
3tB t ©3?^t-*J (t 3R 5 7 -^B©«gfW*S*1Sa 

&® o iiAz-eiristf 9j*s*©miE&fT 5 z. t t 

[0010] T^ft© 5 7 -©£*•$«© P &*© 

ffi©««ta^©^3f«i*^PSi«:#aL-c, 

^'T-^fe5^(il7a:/>^7 i -V 5 ^©ta:fi J ?'=S-SlHltGfi 

(Yawing, Pi t c h i n g, Rol 1 ing) 

[ooii] tmE^tttrffiv^itmiijejwtcicjsv^T 

tt. SWBJB3ftt<tS*fflf«tLr, «rB5 5-*ffi© 

tBt 0 i&tf r t LV\ 
[0012] *38W©T#:£tirB2lJ£3£Bfi, »«+ 
S*M«*fcEBSftfcT»tf-Afi»ttSs& (5 5-) 
£, KS7-(c»($)L-riBg$^fcttlgc©^H-i, 

««»©T*w-©«-«iiif*A»e)i)wa5 7-©si^ita 

*»» ttfi*W«fc^^Tmetra»S***|jELo 

o, me«iro£fc©&B*®eB***ffi?-sm##®! 

»©T#*Mc±oTme$7-©ffiB*H-a!lL, me 
«^F^H-©tti:miE5 7-*ffit©S^K:*Jft5R$ 7 



[ooi3] *%w<Dsytmwn. «jS£«3£8b 

■C, Ue^y-i^fcEBSiifcWt-AKIMWt 
(5 7-) fc, BE5?-K»lftS*rEfi*iifc«» 

-©£*«***», Ka*flrafc^^Tmeti-H»* 

&*&3ELoo, mCttMtiM©ti^lBM«e**tij1- 
Sr^filL, mSE«-TW©<ttimSE5 7 
-*B £ ©££lc*5tt 5$ 5 7-3iK©JBi?fttfc£*B 
«l£J& 0 i£^TmfBttSg&*©*IUE£ff 5 r. t fcftiSi: 

[0014] *»^©87t^)!fett, 0fa©7*'<W 

^-^«r««a«±fc*rt-r5«3t*«fe-c*or, m 

(5 5-) &EBL, R^-lcttfa^-frTS&WT 
#tf«rEBL, m**©T*tMc.fcoTmB5?-© 
{fcB&tfBL, tt*ft©?m©H-Mm*4>bmB3 

?-©sB*flMfc#, tta*a*K:*oVTBBW-»B 

m«:«ELoo, me»ffl£fc©<fcfl J *'ISefi9«r3lffi 
L, *#ffl»*fc^V>T«B*y-S>*WIP too, 
B7feSrff5S?t*&T?&oT, mE*T*lt©tttm 
B5 7-&ffi£©££fc:fcrt*R5?-«ffi©J3M«fc 
«*« $R£& 9 a B«r*©*jE«rf? 5 r t £ 

[0 0 15] 

[«n©3ldk©«tt] £1T, Hffi«r#fiaLooKS1- 

«ESSrHBSr#KLooift|g-f5o *8ni*. m 
^^©^©te^llSra:*^^^ v > 5 BJfettflffcIS 

[0 0 1 6] @2tt, *^^©*JfS©^fi§(c#5B3tK 
B«r^CWl=.*-r0-efe5. BI2C^-ril ; f-i»B3t«B 
©±*K»±, %¥fm (S2ft^) 1-6S*$^TVn 
5o *^1SllCI4K^y7 ,, 2^iK$tLT*5'9, % 

[0017] 3t*«lS 1 ©iSCIitt, m-7-®E 3 *SEB$ 

tfBKJt^S, aV-^^^M*SEB$*t--CV>5. B-?fit 

-Ci|X^$n5„ iSv^T, Bl^B5lc«t9ia©«WriRlC)B 
i!>:*^ $ti, 5t^©m»rt(c3i>2>^^^ 

MO#^*iE (1h7*7^-/wK) ©fig^^feHS. * 
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[0 0 18] ^*^Mf*. T***^— 3*1 io±atc 
v^5 0 3*1 ltt, Km 6fc*BS;h/0* 

Sy-tfRBSftrv**. S y-<Dftm<owm±Mf%& 

[0019] -r* * *7*— l i B©4i*te«-*- 

fc, 1^1* (Ho**) left, #J;L 

i 3», mmmmi sizmmztix^z. 

[0 0 2 0] til6 0T*Kltt, frcn/N^y/* (X 
OW* (0O*» fctt, XS^>'7 P 2 2#88R3ih/r 

SJUS/X) 2 4^<HftfjS2 5«r&iP&Ktt^3R, 

[0 0 2 1] ^**M&«iBLfc«*|*Mt % ayf^t 
u^X2 4{cJ:t)iR^^^-5o 3y7 f yti/yX2 4£ 

mx^>^f>^-u>x2 4ti-a-ej>5^ uric 

[0 0 2 2] frs/Mtt, ^L<^H3 5r#MLTm^ 

v—7;\y2 7lC@5t£;ft,T^5o fr*^*^*- i?3 1 
S*3 6fc««£ft-0*3 0 
[0 0 2 3] <>i/^r^3 1^ HOfcfrfc^"*- 

rawKiia 2d5*«snrv^a. E»»fi3 2tt, 

fc, ?x/^f^3 1©i* (HO**) |Cf±, «*. 

3 3J3\ flMKBBl 5Kffi«£tlTV^ 0 
[0 0 2 4]««tl5lCtt, U-fT*tH3, 3 

3T?tfay^tifc^^^^x— 5^1 1 > # 3^*^—5*3 

a^fcl^(0»» <«L<ttBl*#l»LT«3*) 

5 aura 1 5 b t. mn&m* & * s » 

^K7^/M4, 3 4(cea6-rs»^i 5 cfc, a* 

[0 0 2 5] ^^^^x-^1 1, ^zn^x— v>3 1 

<D]Eife*ti:Btil»# u— tf =p»tt 13,33 -ew-jH stt 

Si* SJffligfil 5<Oftaa«l 5alCA^^5o ^O 



iscd^K7^^i4, 34ic»^samsix % En 

SI12, 3 2#«l&S*lS. ^O&S, v^nf- 
?xA^f- ^3 l^MJrU A-CjE 

tt, !>x^W4:®tt§!>xAf-y/V2 7^^Ht 

*HJ£LTV*3« |>x/v-/;V2 7(DfflW2fili: 
tt, ^7-29a, 2 9 b#Hfi£ftTV*5. -7-2 
9a, 29b O^HW©flIBSf4i«»«fcW« $ tlTfc 19 , 
H 2 L£ U — iF =?&ft 3 3 OKIt® t LXm® £ *X 

[0 0 2 7] ftiC, ±3£<Z) £ ^VfcRtf bfllt 

z ?-ofarB^0fi»*»ar 5*»icov^Tttw+ 

So rr-efl, 2ft5c¥BS^rtS»H* 
[0 0 2 8] KT©BMte*5V^Ttt, ftco#«STKML 

(1) !>x/Nf- ^/V±^ H v-^yi/- h 2 8±C0^ 

-^^B^trsttsaBe* (u, v) t, Bjfcab^x 

♦-WkBftJRjSfci-STifW-JBW* U, y) Sr^grt" 

(2) (u, v) lofevvc, 5 ?-(DhZ>& 
•co*es;S:*«)S. rtott, *S^:(c^ 7-<omffi 
tt4*^OA0 u +» u (v 4 ) , 0 v +co v ( Ul ) «rtfO 

(3) ±EO*aa:ic, ^a/N-r-^/WlHllEBSSra 

(4) iBO^^tftTtfttJK** (x, y) icmffr 

So 

(5) ±82(0*SS^ 4*©T*tM*t*tt-t*i«>§ 
y„ y 2 ) £»Utf-*o 

(6) T»ttffi«» (x, y) IC^VNT, 7-*>S[pJi6; 

(7) ±b©*iw^. ±m<Dmm<D& u l% x 2 , y 

y 2 ) ^ftA-TSo 

(8) T*»Ott««*±aiCftAb-C*»tt*B*B 
^ttg^**, fi^vr— ^/uftt^ttBfclMlil-a. 

[00 2 9] illl !?a:/>-r-^/Hr»Jte>tl^5 7 

h%o Hllcil, 02li*lfc!>3:/Nr-^2 7j&s* 

AW (§2#i) #«S*LTlf^6. ^^^wottici^ 
^Xw— h 2 8^^$ttTV^-5o ^Af-^/V2 
7 0HO*{BlJO$§S®^:±<IiJo^®tc:tt, 5 9-2 9 a, 
2 9b O^MB©«ffi (EJLT, 59-® 29a, 29b£ 
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W&) fim^m^StlX^Z, i 7-M2 9a. 29 

[0 0 3 0J HI 1 tf)£:n/">T — "flV2 7 Jbldi, <7;t^ 

*m&b+*WXBMlk (u, v) i, •JlBfe****? 
<fitB^J®^i1-5T^tfJ^S^ (x, y) as^£*t-C^ 

[0 0 3 1 ] HI tC&l^-C, !7 =.^7—?jV2 7 _kfc:£ 
^£;txfcia£ffiS&U:*f U $7— B2 9a, 2 9b© 

Mu, vto4+ftSr*ivPii* uV auUM 



u, vi0>££«r*Jl«x (B u , 0) . (0, B v ) & 
-fS. *fc, ii:i»L u , L v lC*tU ?7-I29a, 2 
9b±rofc5£ &U1, VI) fcroggf§&-£ 

Jl^P*tj8 u (v) , 0 V (u) it, 5 7-I29a, 2 
9b±©/£Ul, Vlcfl&fc&Ofl&^ft-efUo 
„ (v) . o> v (u) fcfc'U 5 7-1298, 

2 9 b©M*f±§S(5Hcii»/h^&9, * u , *„. o> 
„ (v) . £0v (u) tt+#/hS^*i«5. *fc, * u 

ttv*6*»e>L u icao, a) u iiL u i>e>s#+ffii-jiJ9. <* v 

l4L v a»e>utt»iM9s <i) v W:SltffiJ»>e>L v tC«»), 
[00 32J rrott, ?7-ffi2 9a < 2 9b©*g 

mi] 



[»2] 



u=tan (0 u + <o„ (v)) v + B„ + J u (v) 



•C^SixS. v=tan < <fr „ + <» » 

[00 33] itf. (tiSDfl (5*) (* u +o) 
u (v) ) RXf (<t> v +<o v (u) ) 

[«3] 

j|g^](0 u + oj u (v)) v+B u +0 u (v) 

Fort) iU fei) «WfeB ^tA-r-^2 

7©[eI|BtiaSfc£0i&tf. S3Sffi«3K (u, 

v) fc*jrt8»x^W±©«36ffi« HHMhB** 

(x, y) <dh^) (ommz (u s , v.) tu 

[3&5] 



(u)) u + B v + ^ ¥ (u) 



0-« 



[0 0 3 5] ^x/^-^l/2 7©i(Kl«:8 



(coed - sin0\ 
aind cos0 J 



Iflind cosfl 
[»7] 

fx\ /cob0 ~nhi0\/u-u g \ 
\y) [sine CO80 }\v-v 0 ) 

[0 0 3 6] *fe, jft5frX£-r6£. 
[ft8] 



[»9] 



/u\ /OO80 einOVxN /»\ 



cosfl Bind) 
-BinO cosfl J 

[0037] -r^n-ij ^©j©ij;»>, 
[*1 o] 



t*l 1] 



COSfl-l-y + — - 



[*1 2] 

[|ti3j cos6 = l- 0V2 

3 inJ = } 
[0038] icl 2, #1 3*ft9lcft;M-S&, j&9 

[ftl 4] 

[0 0 3 9] 4«r«3. »4«CftAi"St, 
[ftl 5] 
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[ftl 61 



(l-8'/2 + fi Cv))} x+ {0-4 v -* u (v)| y + u,- 

v. U u + » u (y)) - (B u +0 a <v)) =0 

U.-w, <u) -9) x + (1-8V2-0 U, + a>, (u))l y + v.- 
u. (0 y + qi, (u)) - (B v +0, (u)) -0 

(@2M *s*SixXv>s. 



fcft5„ 

[0 0 4 0] «vvT\ ^fHftt^^-ir^^Jco^ 
BO ds*S;fttc*Sn-C^5o ^^r-TV^ 7±fc 

It, TSftM** (x, y) J^£*VO>5o C^vr 

^^i/-H2 8±i:ii, BKffiS* (u, v) 

$nr*3«9. iib&hkr (u, v) ttmt&m* 

(x, y) ^fee«rt«§Sr«Fo"CV^5. V 
JV2 7©«8ffi0 2fl[gfKtt, ;7-l2 9a, 29b 



[0 04 1] ;7-S29 a> 2 9blCl±, ^ti^fl^ 

^7-E29a, 2 9bfc©S!/jj[t, **l-WiX 1 (x 
lf -a/2) , X2 (x 2 , a/2) , Yl (-a/ 
2, Yl ) , Y2 (a/2, y 2 ) ft*. 
[0 0 4 2] ftl 5|£Xl£ftALT»1-* 

[ftl 7] 



Xl = {l+0 8 /2-6 + Cvj))} [{6-* u -« u (v,)) a/2 

-u.+ v. + + (B y +3« (v,))] 

fcft*. [ftl 9] 

[0043] rc-e, 

[ftl8] fc*<fc, ftP^ttf B »+0» 

[120] 

x t = {l + * a /2-0* Bl } ((0-*. t > a/2-u.+ v.*.,} + B ul 



} 



[82 1] 



[0 0 4 4] ftl 5KX2** ftl 6fcYl, [ft 2 2] 

x 8 = - (9-* tt8 ) a/2 + v.<*.a + (B wa -u.) (l + 9V2-M Bl 



> 



[*2 3] 



y i = 



[ft24] 

fcfcft. y^"" <0~«Ka) a/2+-u t $ v2 + 
[0 0 4 5] TiMfffiK* (x, y) K*5l* 

fc<DH-CS>5 0 E9 5 «BB¥ 1 1 - 4 4 5 0 3 \£ffl 

» Lfc J: 5 ft = — * a - :/ £rffl v ^^#5^11 W£ 
«B©3W#*SJvC^5. 05 left, x#fp]<z>fllft# 

5 sffi3tSrRm--5«pttSrWf 5flOfclf-A*^Usr* 



yXA10*2&, 7ix^nA*(D3t*5R^e>ftSl 
/4SS«l03i:. as^StiT^S. EBSJctt, * 
fc> frx/vr— H2 9 a jftSfiStttfc^Sti 
^ffl»f3 3 (02, 04#f&) <MP#tt 

[0 0 4 6] H5iC*5V^> fflft^^yU'y^ 1 0 
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Z> 0 Z<DpUft<D%:l 1 lit, «**R1 0 3 ^ITR 
fflifel 1 203fc£fc>K ^7-I2 9al^o ^7 
-®2 9 a-eSM^^Hfl5t^l 1 3tt, 

^10 11:15. 1 4fls«3tT?*5©-e, * 

l i 4fHH*tr-A^^vy^ i o i-csit*ix, S!£> 
±*(ciitf (*i l 5) o rojfei l 5ft, 
a-^5XAl 0 2(CAtt*tl. a— 
yXAiO2rtr2 0EWSttfcll, H©T*KiRlt* 
ft* Oftl 1 6) o £<0ttl 1 6ttsffi3fcTS>£tD^ 

*i i 6M*if^/i/y^ i o l-ositStu 0 
^^riciitp (*i l 7) o rosfl^i l 7 ft, 

tt«*10 3«r^UTnfli*l 18©*fc«9, 
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POSITION MEASUREMENT APPARATUS, ALGNER AND EXPOSURE METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a position measurement 
method using an interferometer capable of performing more accurate y V1 



measurement. 



SOLUTION: On a rectangular coordinates defined on a wafer table 27, 
straight lines approximating the curves of mirror surfaces 29a and 29b 
by least square method are let Lu and Lv. The angles of the lines Lu 
and Lv to the coordinate axes u and v are let \|/u and \(/v and the 
intersection at the axes u and v are let (Bu, 0), (0, Bv). Also the 
distance from the points U1 and V1 on the mirror surface 29a and 29b 
to the lines Lu and Lv are let pu(v) and pv(u), respectively and the 
angles to the tangent lines of points U1 and V1 are let cou(v) and gov 
(u). Then, the equations of the mirror surfaces 29a and 29b become 
u=(\i/u+cou(v))v+Bu+pu(v), v=(v|/v+cov(u))u+Bv+pv(u). 
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